A new class of generating functions for generalized hypergeometric polynomials is obtained. Applications are given for the classical polynomials containing parameters, such as Jacobi, ultraspherical, and Laguerre polynomials, as well as for Hermite and Bessel polynomials.
for & = §, a value that is too restrictive for complete generality (see Brown [2] ). The proof of (1.2) and (1.3), respectively, is based on the following two well-known identities " /a + bn\r x "I"
which occur as special cases of (1.2) and (1.3), respectively, when <po = 1 and <pn = 0 for «=1. Polya and Szego [7, pp. 301 -302] obtained (1.6) and (1.7) by means of Lagrange's theorem; and recently, Gould [5] derived them by direct summation. We now point out that the pair of identities (1.6) and (1.7) are not independent, i.e., either one implies the other. Thus, we now state and prove Lemma 1. A necessary and sufficient condition for (1.7) is (1.6).
Proof. To show that (1.6) implies (1.7), one uses the identity (a + bn) /a + bn\ a /a + bn\ /a + bn -1\
(a + bn) \ n / a + bn\ n / \ n -1 } This portion of the proof appears in the recent book by Riordan [8, p. 148] .
To show that (1.7) implies (1.6), set y = x/(l+x)6 in (1.7). Noting that dy/dx = (1 + (1 -b)x)/(l+x)b+l, one differentiation of (1.7) with respect to x, with a replaced by a + l -b, yields (1.6). This portion of the proof appears in the recent paper by Carlitz [4, p. 825 ] . This completes the proof of Lemma 1.
We now note that the pair of identities, (1.2) and (1.3), which required (1.6) and (1.7) in their proof, are also not independent.
Thus, we now state Lemma 2. A necessary and sufficient condition for (1.3) is (1.2).
The proof of Lemma 2 is given in §4 below. Taking (1.2), with (1.5), as a basic, first class of new generating functions, we now proceed to obtain a second class of new generating functions which are independent of the first class. For c = a, (2.1) reduces to (1.7). Formally, the limit of (2.1), as c-*°o, is (1.6). Thus, for finite c, cy^a, (2.1) is independent of (1.6). As an application of (2.1), the independent, companion identity to (1.2) is now given by Theorem 1. Let 4>n and \pn be defined by (1.1). Choose c so that ia -c) is a positive integer. Then
Proof. Let L denote the left-hand side of (2.2). Substitution by
Then, using (2.1) with c replaced by c+bk and a replaced by a+bk and noting that a -c is a positive integer, we obtain (2.2). For c = a, (2.2) reduces to (1.3).
We now state our principal result. i.e.,g(h(t))=h(g(t))=t. [9] .
